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Prior to examination of tlie above-identified new national phase patent application, 
please amend the application, as follows: 

In the Claims 

Please amend claims 1-12 to read as follows: 

1) A flow-through device having at least a three-part design and a sequence of parts 
I, II, and III, comprising: 

part I which comprises a plurality of holes arranged side by side and each 
hole sealed on its bottom side by a sealing ring; 

part II, positioned below part I and communicatively connected thereto, 
which comprises a coarsely porous membrane; a plurality of holes 
arranged in a 1^* recess side by side and each sealed by a sealing ring; and 
a suction passage in a 2"'' recess for applying a vacuum; and 
part III, positioned below part II and communicatively connected thereto, 
which comprises a plurality of holes arranged in a 1^^ recess side by side 
and each sealed by a sealing ring; and at least one connection for applying 
a vacuum for moving fluids through the three-part design device. 

2) The flow-through device according to claim 1, further comprising a synthesis 
membrane capable of binding polymers, wherein the synthesis membrane is 
disposed between part I and part II. 

3) The flow-through device according to claim 2, wherein the synthesis membrane 
is functionalized. 

4) The flow-through device according to claim 2,wherein the synthesis membrane is 
made of a material selected from the group consisting of nylon, polyamide, 
cellulose, polypropylene, PTFE, polyolefm, polyethylene or polystyrene, 
polyvinylidenefluoride, glass fiber, PVC, polymethylpentene, and 
polynorbornene copolymer. 
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5) The flow-through device according to claim 3, wherein the synthesis membrane 
comprises a functional group selected from the group consisting of hydroxyl, 
amino, amide, phosphate, alkyl, halogen, carboxyl, carbonyl, thio, aryl groups, 
ethene groups and ethyne groups. 

6) The flow-through device according to claim 1, wherein part III includes two 
connections for applying a vacuum. 

7) The flow-through device according to claim 1, wherein the coarsely porous 
membrane in part II is a material selected from the group consisting of 
polyethylene, polypropylene, PTFE and Delrin. 

8) The flow-through device according to claim 1, wherein the flow-through device 
is composed of an inert material. 

9) The flow-through device according to claim 8, wherein the inert material is 
selected from the group consisting of Delrin, PTFE and ceramic material 

10) Use of the flow-through device according to claim 1 for binding polymers to 
membrane surfaces. 

11) Use of the flow-through device according to claim 10 for membrane-bound 
molecule libraries. 

12) Use according to claim 11, wherein the molecule libraries comprise a member 
selected from the group consisting of DNA, RNA, amino acids, peptides, 
proteins, and nucleic acid analogs 

Please add claim 13. 
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The flow-through device according to claim 1, wherein the part II holes are 
aligned with the holes in part I, and the part III holes are aligned with the holes 
in part II for transference of liquid from part I through part II and part III. 
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REMARKS 



A marked-up version of amended paragraph in the specification and amended claims 1- 
13 are included herewith in Appendix A. 

It is requested that the examination and prosecution of this application proceed on the 
basis of the English translation of the PCT International application included herewith 
and these amended claims 1-13. 



INTELLECTUAL PROPERTY/ 
TECHNOLOGY LAW 
P. O. Box 14329 

Research Triangle Park, NC 27709 
Phone: (919)419-9350 
Fax: (919)419-9354 
Attorney File: 4121-128 



Respectfully submitted, 




Marianne Fuierer 
Registration No. 39,983 
Attorney for Applicants 
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APPENDIX A 
In the Claims 

Please amend claims 1-12 to read as follows: 

1) A flow-through device having at least a three-part design and a sequence of parts 
I, II, and III, [wherein] comprising : 

part I which comprises [contains] a plurality of [drilled] holes arranged side 
by side and each hole sealed on its [their] bottom side by a sealing ring 
[each,]! 

part II, positioned below part I and communicatively connected thereto, 
which comprises [contains] a coarsely porous membrane; a plurality of 
[drilled] holes arranged in a l"' recess side by side and each sealed by a 
sealing ring [each,]; and a suction passage [or channel] in a 2 recess for 
applying a vacuum[,] : and 

part III, positioned below part II and communicatively connected thereto, 
which comprises [includes] a plurality of [drilled] holes arranged in a f ' 
recess side by side and each sealed by a sealing ring [each,]; and at least one 
connection for applying a vacuum for moving fluids through the three-part 
design device . 

2) The flow-through device according to claim 1, further comprising [wherein] a 
synthesis membrane capable of binding polymers wherein the synthesis membrane 
is disposed between part I and part II. 

3) The flow-through device according to claim 2, wherein the synthesis membrane is 
functionalized. 

4) The flow-through device according to claim 2 [or 3], wherein the synthesis 
membrane is made of a material selected from the group consisting of nylon, 
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polyamide, cellulose, polypropylene, PTFE, polyolefin, polyethylene [or] and 
polystyrene, polyvinylidenefluoride, glass fiber, PVC, polymethylpentene, and 
[or] polynorbornene copolymer. 

The flow-through device according to claim 3 [or 4], wherein the synthesis 
membrane comprises a functional group selected from the group consisting of 
hydroxyl, amino, amide, phosphate, alkyl, halogen, carboxyl, carbonyl, thio, aryl 
groups, ethene groups [or] aM ethyne groups. 

The flow-through device according to claim 1 [any one of the preceding claims], 
wherein part III includes two coimections for applying a vacuum. 

The flow-through device according to claim 1 [any one of the preceding claims], 
wherein the coarsely porous membrane in part II is a material selected from the 
group consisting of [consists] of polyethylene, polypropylene, PTFE [or] and 
Delrin. 

The flow-through device according to claim 1 [any one of the preceding claims], 
wherein the flow-through device is composed of an inert material. 

The flow-through device according to claim 8, wherein the inert material is 
selected from the group consisting of Delrin, PTFE [or] and ceramic material 

Use of the flow-through device according to claim 1 [any one of the preceding 
claims] for binding polymers to membrane surfaces. 

Use of the flow-through device according to claim 10[, wherein the design of] for 
membrane-bound molecule libraries. [ is concerned]. 

Use according to claim [10 or] 11, wherein the [biopolymers or] molecule 
libraries comprise a member selected from the group consisting of DNA, RNA, 
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amino acids, peptides, proteins, nucleic acid analogs 
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Flow-Through Device and Its Use for Bindiing Polymers to 

I 

Uembraxie Surfaces 

The present invention, relates to a flow-through device and 
its use i for binding polymers to meirLbrane surfaces, the 
position of said polymers on said surf aces ■ being determined 
via X, Y parameters, in particular, this f lo-w-through device 
is used ' with a method of synthesizing membrane-bonded 
molecule libraries. 

The solid-phase synthesis of oligomers or smaller organic 
compounds to swellable or non-swellable carrier materials 
usually takes place on resins of relatively inert polymers 
(e.g. highly cross-linked polystyrene) which are produced as 
small monodisperse globules or powders having a defined 
number of fiinctional groups on their , surface. Having 
concluded the synthesis or corresponding deprotecting 
procedures taking place in separate reaction chambers, these 
products can be collected in suitable vessels. The original 
grid, i.e. the array during the synthesis, is lost in this 
case or has to be restored by expensive alnd time-consuming 
measures;, e.g. by repipetting. It is thus almost impossible 
to synthesize whole molecule libraries by m.eaiis of this 
method . 

There iis also the synthesis of spatially addressable 
combinatjorial libraries, i.e. molecule libraries in which 
the infbrmation on the sequence or the chemical steps 
carried ■ out are determined via the x, y array. In 
particular, the parallel synthesis of molecule arrays 
according to the SPOT method (Frank, R. , Tetrahedron 48, pp. 
9217-9232, 1992) on porous membranes has to be emphasized 
here. Its main drawbacks are the considerable time required 
and the only Insufficiently developed automation degree. 
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It is tlaerefore the object of the present invention to 
provide a device by which an automated method for binding 
polymers can be carried cut, in particular; for synthesizing 
molecule .libraries. 

The synthesis of molecule libraries on membrane surfaces is 
automated using a flow-through device according to the 
inventioii. 

Flow-through devices are only used for filtration purposes 
thus far I and are obtainable from the company of Schleicher & 
Schull, 37582 Dassel/ for example. 



A flow-through device is advantageously used in the form of 
a synthesis block according to figure 1'. The individual 
parts of' the synthesis block are shown in figures 2a - 2e. 
This synthesis block distinguishes itself in particular by 
the use of an inert material, preferably Delrin, ptfe or 
ceramic materials. 



The synthesis block shown in figure 1 distinguishes itself 
by a three-part structure, a synthesis membrane being 
arranged! between part I and part II. 

Part I contains drilled holes which are arranged side by 
side and have an internal diameter of about 3 mm, and the 
diameteris of the drilled holes may, of couirse, have any size 
suitable for the respective application. Each drilled hole 
is sealeid on the bottom side by a sealing ring, e.g. made of 
PTFE/ silii cone. The number of drilled holes is at least 96, 
preferably 384 or more. ' 

Part II' has preferably the following design: a coarsely 

I 

porous membrane or plate, e.g. made of' PE, PP, PTFE or 
Delrin, ■ which has a thickness of several millimeters, 
preferably 2-15 mm, most preferably 4-l6 mm, is disposed 
below the x, y holes of part I as a: support for the 
preferably functional i zed synthesis membrane which is 
located between parts I and 11. The pore size of the 
coarselt' porous membrane is preferably^ 100 to 250 ym, 



31/07 2001 17:14 FAI +49 89 42724749 HUBER & SCHUESSLER PAT ^ IPTL 



1^028 



preferably 120 to 200 pm. In a first recess of part II, a 
corresponding mainber of drilled holes is found which as in 
part I is also at least 96, preferably 384 or more, and 
which holes are also sealed with a sealing ring each, e.g. 
made of PTFE/silicone. In a second recess of part II a 
suction channel for applying a vacuum was provided for 
better flushing and suction. Due to this design of part II, 
in. particular to the coarsely porous membrane as a support 
for the synthesis membrane, an applied vacuum is also 
extended! to those regions which are located beyond the 
sealing ; rings. The collection and spreading of undesired 
reagents,' is reduced in this way. Based on this modification 
it is also possible to use several reactor types (96-well, 
384-welli) with a single base (parts II and ill) . 

Part III contains a device in the form of at least one 
suction : member to be able to apply a vacuum to the 
apparatus. Like parts 1 and II, part III has drilled holes 
arranged side by side, which preferably correspond to those 
of parts I and II as regards nuniber and size, A preferred 
modification is the presence of a second vacuum channel in 
part III, which shall prevent reagents from collecting on 
the outer edge of the membrane. Both vacuum regions (vacuum 
chamber below the membrane, vacuum channel for the marginal 
regions) are separated by seals, preferably made of 
silicone, and can be operated with different partial 
vacuums . 

The apparatus is assembled by superposition of the parts, 
safety ineans, e.g. in the form of clasps, being also present 
for locking. 

The synthesis membrane located between parts I and II is 
suitablie for binding polymers and has a pore size of 0.1 to 
1.3 pmy preferably 0.2 to 1.0 pm. Such a membrane may 
consist of all materials common in this field and should 
preferably carry on its surface functional groups such as 
hydroxyl, amino, amide, phosphate, alkyl, halogen, carboxyl, 
carbonyl, thio, aryl groups, ethene groups (e.g. vinyl. 
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vinyloxy, vinyloxycarbonyl and the corresponding pure thio 
or mixed,' thio analogs) or ethyne groups. Nylon, palyamide, 
dellulose, polypropylene, PTFE, polyole£in, polyethylene or 
polystyrene, polyvinyl i dene fluoride, glass fiber, PVC, 
polymeth^j'l pentene, polynorbornene copolymers {e.g. topas, 
Hoechst icompany) are suitable as basic materials o£ the 
membrane.' The membrane used is most preferably a membrane 
made of isurface-oxidized (hydrophilized) polypropylene which 
was deri"^atized correspondingly. 

In a preferred way, the membrane has compartments which form 
automatically once because the meinbrane is clamped into the 
synthesis block and constrictions form by the sealing rings 
on the bottom side of part I of the synthesis block, which 
effect a lateral boundary of the roimd reaction surfaces. 
Hie reagents to be applied in series, in particular the 
activated monomers in the production of a molecule library, 
are then added in accurate doses to avoid lateral 
contaminlations . The volume supplied should be such that the 
corresponding spots do not flow into one another. All 
parallel chemical steps, e.g. application of the wash 
solutions, are made in excess, i.e. the chemicals distribute 
over all reaction chambers, but are sucked off downwardly 
through; the support by an applied volume, ' Another vacuum is 
preferably applied laterally to suck off excess reagent (cf. 
figure i&) . ; 

On the other hand, it is possible to apply regions formed by 
welding ■ on the membrane beforehand, which correspond exactly 
to the Iholes on parts I and II of the synthesis block and 
which have to be fitted thereinto. As a result, an array 
identical with the common synthesis formats results which 
has relatively small membrane surfaces delimited against one 
anotheri. This functions by inserting the membrane in the 
synthesis block, individual separate reaction chambers form 
by fording the sealing rings onto the membrane and applying 
an increased pressure and/or temperature or by sealing using 
an inert thermoplastic material [e.g. low-melting 
polypropylene granulate) below the seals. Reagents which 
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shall be. applied in series or parallel can then also be 
applied in excess without a lateral contaitvination resulting 
because the membrane compartments are sealed against one 
another. ,' A "fried egg" structure results whose confined 
units have the advantage as regards avoiding contaminations 
and spreading reactants over the entire membrane. 



Reagents are pipetted via conventional synthesizers (e.g. 
spot synthesizer of the company of Abimed Analysentechnik, 
Langenfeid, Geimany) into the wells of part I of the 
synthesis block on the membrane surface, where they are 
covalently bonded by a chemical reaction. Excess reagents or 
wash solutions are sucked off using a vacuum. As a result, 
the cycle time becomes much shorter, the binding of the 
polymers' to the membrane surface and thus the establishment 
of a molecule library is faster many times J over, in addition 
to the minimized synthesis time, the still present membrane 
structure enables the complete membrane to be subjected to a 
screening method after the concluded synthesis (e.g. 
hybridization of a radioactively labeled DNA probe due to 
specific base pairing) . This takes place without the 
oligomeris being transferred to other vessels as done in the 
prior art or having to be anchored on other carriers. This 
ensures 'that e-g. the entire molecule library can be checked 
for specific interactions under exactly the same conditions. 
Polymers are preferably understood to mean DNA, RNA, amino 
acids, peptides, proteins, nucleic acid analogs (e.g. PNA, 
LNA) . 

The invjention is described in more detail by means of the 
figures,, in which: 

Figure 1 shows a synthesis block 

Figure 2 shows the design of the synthesis block 
a: synthesis block, part I, top view 
b: synthesis block, part I, bottom side 
c: synthesis block, part I, bottom side, drilled 
hole enlarged 
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d: synthesis block, part II, top view 
e: synthesis block, part III, top view 



33-, 



Figure 3 ■ shows 

a: membrane hybridized with d(T)x6 ''■^PyATP 
, b: membrane additionally hybridized with d (C)i6 

c : control . 



The invention is described in more detail by means of an 
example : 

I 

Membrane: hydrophilized polypropylene, pore size 0.2 

^m, reacted with trisaitiine Jef famine 500 
(bifunctional aminopolyethylene glyocl) after 
carbonyldiimidazole activation 
concentration; 0,12 ymol/cm^ 



Pretreatment : 



membrane with a mixture ofj 2 ml NMP, 33 p.1 
diisopropylcarbodiimide (DIG), 52.0 mg Fmoc- 
£-Ala-OH, 27.0 mg HOAt ' welded in and 
incubated at 'il^C for 3 h. 



Reaction cycle: 



capping in 20 ml DMF + 600 pi acetic 
anhydride ; 30" 

capping in 20 ml DMF +■ 600 yl acetic 
anhydride; 2' 

2 X washing in DMF , 2 " and 5 ' 

2 X washing in ethanoll, 2 ' and 5 ' 

2 X washing in DMF, 2" and 5' 

deprotecting in 20 % piperidine in DMF 

2 X washing in DMF, 2 ' and 5 ' 

2 X washing in ethanol , 2 ' and 5 ' 

2 X washing in DMF, 2 'J and 5' 
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Staining in 20 ml DMF + 600 ]il BPB 
parent solution, 10 mg/xnl 
destaining in ethanol 
drying. 

Of all amino acids to be spotted 0.3 molar parent solutions 
in NMp were prepared and stored on a molar sieve at 4°C., 

Prior to| spotting, the respective parent solution was heated 
and mixed in a ratio of 1:1:1 with 0.3 molar HOAt parent 
solution and 0.4 molar DlC parent solution; Of this solution 
0,2 V.1 yuere applied per spot onto the mfembrane. This was 
repeated three times, the reaction time after each 
application was 20 to 40 minutes each. 

A screen or raster of 8x12 was spotted in the inicrotitration 
plate format . 

After each spotting cycle, the following reaction cycle 
adapted . to the apparatus according to figure 1 was run . 

capping in 20 ml DMF + 600 pi acetic anhydride {+ 
600 vil pyridine) ; 200 ]xl per spot; reaction time 
10 ' , sucking off 

2 X washing in DMF; 200 yil per spot; sucking off 
permanently 

- I 2 X washing in ethanol; sucking off permanently 
2 X washing in DMF; sucking off permanently 
deprotecting in 20 % piperidine in DMF; reaction 
time 10', sucking off 

2 X washing in DMF; 200 p.! per spot; sucking off 
permanently 

2 X washing in ethanol; sucking off permanently 
sucking to dryness for at least 45 ' . 

The following linker molecules are applied: 

Fmoc Rink Handle (in array 1, lines 1-4) or Fmoc- 
£-Ala-OH (in arrays 2 and 3. lines 5-8 and 9-12) 
Fmo c -Lys { dansy 1 ) -OH . 



2001 17:15 FM +49 89 42724749 HUBER & SCHllESSLER PAT ^ IPTL \4 

8 

Thereafter, 10 cycles were spotted with 5teoc-A(aeg) -OH 
(lines 1/ 5, 9); Fmoc-C (aeg) -OH (lines 2, 6, 10); Fmoc- 
G(aeg)-OH (lines 3. 7, 11) or jPmoc-T(aeg) -OH (lines 4, 8, 
12) . 

The membrane was divided into the 3 arrays, and arrays 1 and 
3 were frozen. 

Final treatment for array 2 ; 

Array 2 was incubated for 10 min. at room temperature in 9.5 
ml TFA, '500 111 triisobutylsilane (separation of the lateral 
protecting groups) , washed 2 x in DMF and 1 x in ethanol and 
dried. 

Thereafter, array 2 was incubated in hybridization solution 
(d(T)ig ^-^PrATP) for 30' at room temperature and washed. 
The membrane was then exposed overnight on a phosphor imager 
screen. !The picture of figure 3a showed. 

The memlbrane was then washed and additionally incubated in 
hybridisation solution (d(C)i6 ^■^PyATP .for 30' at room 
temperature, washed and exposed on a phosphor imager screen 
for 4 days. The signals are marked as shown in figure 3b. 

The efficiency of the first linkage can' be determined by 
means of the fluorescence intensity of the first building 
block attached by condensation, In this case, Fmoc- 
Lys (dansyl) -OH was used as the first building block. In case 
this fluorescence label is only used during the synthesis at 
certain, points , the condensation yield can be determined via 
the relative intensity. The picture of figure 3c shows at 
353 nm : (ordinary U.V. lamp) . It follows therefrom that the 
distribution of the spots took place at certain points and 
no crosfe-contamination occurs. 
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Claims 

1) A Elow- through device having at least a three-part 
design (Parts I - III) , wherein 

part I contains drilled holes arranged side by 
side and sealed on their bottom side by a sealing 
ring each, 

part II contains a coarsely porous meiribrane; 
drilled holes arranged in a 1^^ recess side by 
side and sealed by a sealing ring each; and a 
suction passage or channel in a 2^"^ recess for 
applying a vacunm, 

part III includes drilled holes arranged in a 1^ ^ 

recess side by side and sealed ,by a sealing ring 

'i ^ 
each, and at least one connection for applying a 

vacuum , 

The! flow- through device according to claim 1, wherein a 
synthesis membrane capable of binding polymers is 
disposed between part I and part II. 

3) The flow- through device according to claim 2, wherein 
the synthesis membrane is functionalized. 

4) The flow-through device according to claim 2 or 3, 
wherein the synthesis membrane is made of nylon, 
poiyamide, cellulose, polypropylene, PTFE, polyolefin, 
polyethylene or polystyrene, polyvinyl! dene fluoride, 
glass fiber, PVC, polymethylpentene, or polynorbornene 
copolymer . 

5) This flow- through device according to claim 3 or 4, 
wherein the synthesis itieinbrane comprises hydroxyl, 
amino, amide, phosphate, allc/1, halogen, carboxyl, 
carbonyl, thio, aryl groups, ethene groups (e.g. vinyl, 
vinyloxy, vinyloxycarbonyl groups and the corresponding 
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pure thdo analogs or mixed thio analogs) or ethyne 
groups - 

6) The. flow- through device according to any one o£ the 
preceding claims, wherein part III includes two 
connections for applying a vacuum, 

7) The flow- through device according to any one of the 
preceding claims, wherein the coarsely porous membrane 
in ;part II consists of polyethylene, polypropylene, 
PTFE or Delrin. 

8) The! flow- through device according to any one of the 
preceding claims, wherein the flow-through device is 
comiposed of an inert material , 

I 

9) The flow-through device according to claim 8, wherein 
the inert material is Delrin, PTFE or, ceramic material. 

10) Use of the flow-through device according to any one of 
the preceding claims for binding polymers to membrane 
surfaces . 

11) Use according to claim 10, wherein the design of 
membrane-bound molecule libraries is (concerned. 

12) Use according to claim 10 or 11, wherein the polymers 
or, molecule libraries comprise DKA, RNA, amino acids, 
peptides, proteins, nucleic acid analogs. 
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Amended Claims ' 

1) A f Ijow-through device having at least a three-part design 
and a sequence o£ parts 1, II, III, wherein 

part I contains drilled holes arranged side by side 
, and sealed on their bottom side .by a sealing ring 
' each, 

, part II contains a coarsely porous membrane; drilled 
holes arranged in a 1^^ recess side by side and 
sealed by a sealing ring each; and a suction passage 

■ or channel in a 2"* recess for applying a vacuum, 
part III includes drilled holes '' arranged in a 1°^ 

' recess side by side and sealed !by a sealing ring 
each, and at least one connection for applying a 
vacuum . 

2} The; flow- through device according to claim 1, wherein a 
synthesis membrane capable of binding polymers is 
disposed between part I and part II. 

3) Thei flow-through device according to claim 2, wherein the 
synithesifi membrane is functionalized. I 

4) The flow-through device according to claim 2 or 3, 
whereinthe synthesis membrane is made of nylon, 
polyamide , cellulose , polyprbpylene < PTFE, 
polyolefin, polyethylene or polystyrene, 
p oily v i ny 1 i d en e f luor i de , glass fibe-x, PVC , 
polymethylpentene, or polynorbornene copolymer. 

5) The flow- through device according to claim 3 or 4, 
wherein the synthesis membrane comprises hydroxyl, amino, 
amide, phosphate, alkyl, halogen, carbojcyl, carbonyl, 
thio, aryl groups, ethene groups or ethyne groups. 

6) The flow- through device according to any one of the 



I 
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preceding claims, wherein part LII includes two 
coimectionsfor applying a vacuum. 

7) Tiie ; £low- through device according to any one of the 
preceding claims, wherein the coarsely porous membrane 
inpartll consists of polyethylene, polypropylene, PTFE or 
Deli-in. 

8) The! flow- through device according to any one of the 
preceding claims, wherein the flow- through device is 
composed of an inert material. 

9) The, flow- through device according to claim 8, wherein 
the- inert material is Delrin, PTFE or ceramic material . 

10) Use: of the flow- through device according to any one of 
thSi preceding claims for binding polymers to membrane 
surfaces . ■ 

11) Us^ according to claim 10, wherein the design of 
membrane -bound molecule libraries is concerned. 

12) Use according to claim 10 or 11, wherein the biopolymers 
or 'molecule libraries comprise DNA, ' BUA, amino acids, 
peptides, proteins, nucleic acid analogs. 
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Synthesis block 



Part 1: ' 16 x 24 (384) continuous or straight drilled holes, 
approximately 3 mm in diameter ! 

Part II: 16 X 24 (384) straight drilled holes, approximately 3 
to 0.5 mm in diameter 



Part III: vacuum chamber 




Dilutor/DMF 



dispensing/ aspirating 
steel ■ cannula 



activated monomers 




Fig. 1 
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synthesis block (16 x 24 = 384), part I, top view 
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top view: 
Q drilled hole 
top side 

3 mm in diameter 



108.0 



— 72.0- 



side view: 



18.0 mm 



I ■ ■ 102,0 mm— " ^ 

Ml indications .ad. ^ ^ -"oB-7r: 

is a lateral ^^^^^^^f^.fl'^T^:'^^ ^'^^^^ 
36 rm, i.e. 24/16 - 35/24 x.^u distance is 

edge of hole 1 to the ^^^^^^f^^^.^f 3^8^.4 . o' ^ sun^ diameter 
0.7-0.5 mm on the bottom side with i.^^- 

drilled ^. ^ ' 

Fig. 2a 
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. V ne X 24 = 384), part I, bottom side 

Synthesis block (16 X ^« , , ir 



102.0 



13.0 a,5o 

PONMLKJ I HGFEDCBA j 



1330 




Bottom side: 



• drilled hole for fixing pin 
diameter 3.50 mm. 
hole depth fi.OO mm 

Q drilled hole bottom aide 
sunk bole 1.0 initi^ 
3,00 mm inside diameter 
9.00 loai outside diameter 

O sealing ring of PTFE/ailicone 
inside diainster 3.00 itm 
outside diameter 4.00 mm 



All indications made in mm. 



Fig. 2b 
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Synthesis block (16 x 24 = 384) , part I, bottom side 
Drilled hole enlarged 



0.7nm 



OJiran 




0,5irun 



0,5inm 




4^00min J 1-*^^ 4,00mm 



Fig. 2c 
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Flow 



- through synthesis block, prototype 



II, part II, top view 



133.32 



18.0 




(All indications 
made in imil 



top view: 



silicone sealing 
channel 



2"^ recess 
suction channel 



1^^ recess with 
96 drilled holes 



porous PE plate 



side view: 



Fia. 2d 
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Plow-through synthesis block, prototype X;l, part III, top view 

1 ■ 101.62 ■ ( 



vacuum 1 




JIIIIlllfllllllllllMIIIIIIIIIIIIIIflllllllllllNIIIIIIIIIIIIIIIIIIIIIIIIIIL 



■vacuum 2 




~liiiiiiiii]iMniiiiiiiiiiiMMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiNiiiiiriinir 



silicone sealing 
channel 



133.32 



2""^ recess 
suction channel 
for vacuuiti 2 



1 recess with 
96 drilled holes 
over vacuum 1 



S-uction tuba 
vacuum II 



suction tiibe 
vacuum I 




porous PE plate 
silicone seal 

side view; 
block II 
block III 

Fig. 2e 
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column 8 was by mistake not detected! 
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Fig- 3 
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I believe I am tiie original, faa. and sole inventor (if onTy one name is listed below) or an original, first and joint inventor (if plural names 
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\Ti ,OW-THROUGH DEVICE AND ITS USP. FOR BINDTKO POLYME RS TO MEMBRANE SURFACES 
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. (if applicable). 
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■Ihereby elaim the benefit under Title 35, United States Code, Section 120 of any United States appIiealion(s) listed below and, insofar as the subject inBit=r of each of flia 
^«lainis of this application is not diadosed in ttie prior Unitsd States application in the manner provided by the fiist! paragraph of TiUr 35, Utilied States Code Section 1 12, 1 
ij:%!tacwledse the duty to disclose material infonnation as defined in Title 37, Cade of Federal Regulations, Section 1.56(a) which occuncd between the filing date ofihe 
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